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© Oral care compositions containing hop acids or their salts are effective in inhibiting Gram positive bacteria 
which can cause plaque or periodontal disease. A representative composition is a toothpaste containing 
tetrahydroi sohum u lone . 
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This invention relates to oral care compositions which contain hop acids and to a method for inhibiting 
undesirable Gram positive microorganisms in the oral cavity. 

It is generally believed that bacterial plaque is directly associated with dental caries and periodontal 
disease. Plaque is formed by a combination of events starting with a salivary coating which forms on the 

5 teeth to which various forms of Streptococcus adhere. The Gram positive Streptococcus , principally S. 
mutans and S. sanguis, with the assistance of bacterially produced enzymes form dextrans from sucrose 
which is in the oral cavity. The dextrans serve as nutrients which support the growth of additional organisms 
which produce acids which can demineralize both enamel and dentin and cause dental caries and decay. In 
addition to dental caries, gingivitis and other periodontal diseases are known to be caused by bacteria. 

w It was known in the brewing industry that some hop acids can inhibit the growth of the microorganisms 
that can cause spoilage in beer. For example, the Todd Jr. et al. U.S. Patent Number 5,082,975 discloses 
that the hop acid, hexahydrocolupulone, can inhibit the growth of certain Lactobacillus . However, no known 
literature or patents disclose or suggest that hop acids might be useful to inhibit the microorganisms that 
cause dental caries and periodontal disease. 

75 It is an object of the present invention to disclose novel oral care compositions which inhibit the 
microorganisms that cause plaque and periodontal disease. 

It is also an object to disclose a method of inhibiting plaque and periodontal disease employing the 
novel compositions of the present invention. 

The novel oral care compositions of the present invention are those which contain the hop acids, 

20 tetrahydroisohumulone, tetrahydroisoadhumulone, tetrahydroisocohumulone, Rho-isohumulone, Rho-isoad- 
humulone, Rho-isocohumulone, lupulone, adlupulone, colupulone, hexahydrolupulone, hexahydroadlupulone, 
hexahydrocolupulone, mixtures thereof, and the salts thereof, in combination with suitable pharmaceutical^ 
acceptable carriers. 

The novel oral care compositions of the present invention are toothpastes, tooth powders, mouth- 
25 washes, gums and the like which are formulated for administration to the oral cavity. Normally, such 
compositions will contain about t.O to 100 parts per million (ppm) or about 0.0001 - 0.0100% weight 
percent of one or more hop acids or their salts. 

The novel method of inhibiting undesirable gram positive microorganisms in the oral cavity basically 
comprises introducing a novel oral care composition of the present invention into the oral cavity so that the 
30 hop acid(s) can inhibit the Gram positive microorganisms that may be present. The spent composition is 
then preferably removed, however, it can be ingested without any detrimental effects because of the proven 
safety of the hop acids. 

It will be apparent to those skilled in the art that the above described and additional objects and 

advantages may be obtained by the practice of the present invention. 
35 The preferred oral care compositions are those which contain a safe and effective amount of a hop acid 

or a mixture thereof and/or the salts thereof in combination with a pharmaceutical ly acceptable carrier 

suitable for use in the oral cavity. 

The preferred compositions of the present invention are formulated for use in the oral cavity without 

being ingested, except for ingestion that might incidentally occur during usage. In the preferred method of 
40 use, the composition will be administered to the oral cavity, kept there during treatment and subsequently 

removed when treatment is finished. 

The phrases "oral administration" and "administered to the oral cavity," as used herein are meant to 

describe any method by which the compositions of the present invention are administered into the mouth 

and contacted with the teeth and gums. Such methods basically comprise bringing the compositions into 
45 contact with the teeth and gums, as well as with any calculus or plaque that may be present or form in the 

oral cavity. The contact may occur by rinsing, brushing with a toothbrush, bringing a solution containing the 

composition into contact with the teeth and/or gums. 

The "oral compositions" of the present invention include powders, pastes, gels, solutions, and the like, 

for rinsing, brushing, washing or topical application in the oral cavity. These compositions include 
so compositions for cleaning teeth, prophylactic compositions, such as antigingivitis compositions, and mouth 

rinses and other oral care compositions. The compositions may contain as active ingredients only the hop 

acids or may contain the hop acids in combination with other dentifrice, prophylactic, and oral care 

ingredients. 

The phrase "pharmaceutical^ acceptable carrier" is intended to mean one or more hop acid- 
55 compatible solid or liquid diluents or encapsulating substances which are suitable for oral administration, 
such as application to or rinsing of the oral cavity e.g., mouth. 

The concentration of the hop acid(s) in the oral care compositions should be at least an effective 
amount for providing the desired utility (i.e., calculus-inhibiting utility or plaque-inhibiting utility). While the 
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total concentration of the hop acids in the oral composition can be between about 1.0 to 100 ppm or 0.0001 
to 0.0100%, by weight, generally an oral care composition will contain between about 10 and 50 ppm, of 
the hop acid(s) or salts. 

By "safe and effective amount" as used herein is meant an amount of a hop acid or salt thereof which 

5 is enough to provide anticalculus and/or antiplaque efficacy, preferably both, but not so high as to fall 
outside the scope of sound medical judgement. The safe and effective amount can vary with the particular 
hop acid chosen, the intended use of the composition, the duration of treatment, and the particular carrier 
with which the hop acid is combined. Generally the amount of the hop acid administered on a regular basis, 
in the form of the described oral compositions is an amount which is effective to inhibit the microorganisms 

io without being too bitter. 

The oral care compositions of the present invention preferably have a pH of between about 5.0 and 
about 9.0. A preferred pH range is about 7.0 to about 9.0. The compositions will be buffered, for example, 
by including a buffer in the carrier so that a pH of between about 5.0 and about 9.0 is maintained in the oral 
cavity during use. Exemplary nonlimiting buffers include citrate, citrate/bicarbonate, and phosphate buffers. 

is The carrier also can contain the usual components of the particular type of oral compositions desired. 
Such additional components can include abrasives, sudsing agents, flavoring agents, sweetening agents, 
coloring agents, pigments, humectants, binders (thickening agents), other anticaries agents, etc. The choice 
of carrier to be used is basically determined by the way the composition is to be introduced to the oral 
cavity and by the purposes for which the composition is meant to be effective. For example, if a toothpaste 

20 is to be used, then a "toothpaste carrier" is chosen containing abrasive materials, sudsing agents, binders, 
humectants, flavoring and sweetening agents, etc. If a mouth rinse is to be used, then a "mouth rinse 
carrier" containing water, flavoring and sweetening agents, possibly an organic solvent such as ethanol, etc. 
is chosen. Similarly, if a chewing gum is to be used, then a conventional "chewing gum carrier" containing 
gum base, flavoring and sweetening agents is chosen. Other carriers suitable for the preparation of the oral 

25 care compositions of the present invention are well known in the art. 

Other active ingredients also can optionally be added to the compositions of this invention. Suitable 
antiplaque agents may include bis-biguanide compounds such as chlorhexidine (1,6-bis [N 5 -p-chlorophenyl- 
N'-biguanido]hexane), the soluble and insoluble salts thereof, and related materials such as 1,2-bis(N 5 -p- 
trifluoromethylphenyl-N'-biguanido)ethane. The composition of the present invention also can contain other 

30 anticalculus agents, or antitartar agents, such as the dialkali metal and mixtures of dialkali metal and 
tetraalkali metal pyrophosphate salts. If present, the optional antiplaque agents generally comprise from 
about 0% to about 5% by weight of the compositions herein. 

The topical solutions and mouth rinses herein also may contain ethanol in an amount preferably of from 
about 0% to about 30%. 

35 Water can also be present in the compositions of this invention. Water employed in the preparation of 
commercially suitable dentifrices, prophylactic compositions, and other oral care compositions should 
preferably be deionized and free of organic impurities. Water generally comprises from about 10% to 50%, 
preferably from about 20% to 40%, by weight of the toothpaste compositions herein. Mouth rinses generally 
contain from about 45% to about 95% water. These amounts of water include the free water which is added 
40 plus that which is introduced with other materials such as with sorbitol. 

It is common to have a water-soluble fluoride compound present in dentifrices in an amount sufficient to 
give a fluoride concentration of from about 0.0025% to about 5.0% by weight, preferably from about 
0.005% to about 2.0% by weight, to provide additional anticaries efficacy. Preferred fluorides are sodium 
fluoride, stannous fluoride, indium fluoride, and sodium monofluorophosphate. 
45 The preferred hop acids ingredient of the oral compositions of the present invention is a mixture of 
tetrahydroisohumulone, tetrahydroisoadhumulone and tetrahydroisocohumulone. This mixture has been 
found to be effective in inhibiting S. mutans in concentrations of about 4 to about 8 parts per million. Other 
hop acid ingredients that can be used include Rho-isohumulone, Rho-isoadhumulone, Rho-isocohumulone, 
isohumulone, isoadhumulone, isocohumulone, lupulone, adlupulone, colupulone, hexahydrolupulone, hex- 
so ahydroadlupulone, hexahydrocolupulone, the salts thereof and mixtures thereof. 

The practice of the present invention is further illustrated by the examples which follow: 

EXAMPLE 1 

55 The following is a representative example of a toothpaste that could be made employing the teachings 
of the present invention. 
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10 w/ w 


Sorbitol (70% Aqueous Solution) 


49.56 


Sodium Saccharin 


0.30 


Dye Solution 


0.35 


Precipitated Silica 


20.00 


Sodium Fluoride 


0.25 


Flavor 


1.30 


Sodium Alkyl Sulfate (27.9% Aqueous Solution) 


5.00 


Carbopol 940 


0.20 


Xanthan Gum 


0.60 


Tetrahydroisohumulone (25 ppm) 


0.0025 


Distilled Water q.s. ad. 


100.00 



The above composition would be made by combining the water and part of the sorbitol in an agitated 
mixture and heating this mixture to 140' F. The tetrahydroisohumulone [in ethanol solution], saccharin, 
sodium fluoride and precipitated silica would then be added in order and the total mixture mixed for from 5 
to 10 minutes. The flavor, dye and surfactant would then be added. In a separate vessel the remainder of 
the sorbitol, the Carbopol and the xanthan gum would be slurried together and then added to the main mix 
tank. The complete batch would then be mixed for about one-half hour and subsequently milled and 
deaerated. 

EXAMPLE 2 

The following is another representative toothpaste which could be made employing the teachings of the 
present invention. 



Ingredient 


% w/w 


Sorbitol (70% Aqueous Solution) 


50.75 


Sodium Saccharin 


0.30 


Dye Solutions 


0.35 


Precipitated Silica 


20.00 


Sodium Fluoride 


0.25 


Flavor 


1.30 


Sodium Alkyl Sulfate (27.9% Aqueous Solution) 


5.00 


Carbopol 940 


0.20 


Xanthan Gum 


0.60 


Rho-isohumulone 


0.0050 


Distilled Water q.s. ad. 


100.00 



The toothpaste could be prepared as described in Example I. 

In addition to the levels and combinations of ingredients shown in these examples, others might be 
45 used which are consistent with the invention disclosed. 

EXAMPLE 3 

The following is an example of a mouth rinse composition which could be made employing the 
so teachings of the present invention. 
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Tetrahydroisohumulone 


0.0025 


Ethanol 


16.25 


Glycerin 


10.00 


Nonionic Surfactant 


0.12 


Benzoic Acid 


0.05 


Sodium Saccharin 


0.05 


Flavor 


0.15 


Color 


0.04 


Sodium Hydroxide (10% sol.) 


0.15 


Distilled Water q.s. ad. 


100.00 
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The mouth rinse would be prepared by adding each of the ingredients to the distilled water with stirring 
until a solution is obtained. 

The salts of the hop acids which can be used to prepare the oral care compositions of the present 
invention are preferably the sodium and potassium salts. They are easily prepared and quite soluble. The 
salts may be preferred when it is desired to make an oral care composition without adding alkali buffering 
agents. 

It will be readily apparent to those skilled in the art that a number of modifications and changes can be 
made without departing from the spirit and scope of the invention. Therefore, it is intended that the 
invention be limited only by the claims. 

Claims 

1. An oral care composition comprising a hop acid or a salt thereof which inhibits the growth of Gram 
positive bacteria and a pharmaceutical^ acceptable carrier, said hop acid or salt thereof being present 
in an amount which is safe and effective to inhibit said bacteria. 

2. An oral care composition of claim 1 in which the hop acid is selected from tetrahydroisohumulone, 
tetrahydroisoadhumulone, tetrahydroisocohumulone and mixtures thereof. 
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3. An oral care composition of claim 1 in which the hop acid is selected from Rho-isohumulone, Rho- 
isoadhumulone, Rho-isocohumulone and mixtures thereof. 

4. An oral care composition of claim 1 in which the hop acid is selected from lupulone, adlupulone, 
colupulone and mixtures thereof. 

5. An oral care composition of claim 1 in which the hop acid is selected from hexahydrolupulone, 
hexahydroadlupulone, hexahydrocolupone and mixtures thereof. 

6. An oral care composition of one of the preceding claims selected from toothpastes and tooth powders. 

7. An oral care composition of one of claims 1 to 5 selected from mouthwashes and mouth rinses. 

8. An oral care composition of one of claims 1 to 5 which is a gum. 
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